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(54) METHOD FOR DETECTING EDGE AND NON-CONTACT PICTURE MEASURING SYSTEM 
USING THE SAME 

(57)Abstract: 

PURPOSE: To simplify the edge detecting operation of a 
non-contact picture measuring system so as to improve 
the operability of the system by storing the positions of 
designated points in a picture to be measured including 
edges to be detected and setting a tool which is 
elongated in a plurality of preset directions and has a 
fixed length in the picture to be measured. 
CONSTITUTION: Picture information inputted from a 
CCD camera is stored in a multilevel picture memory 32 
through an interface(I/F) 31. The picture information 
stored in the memory 32 is displayed on a CRT display 
through a display control section 33. Positional 
information, on the other hand, inputted from a mouse is 
inputted to a CPU 3 through another I/F 34. The CPU 
35 makes a pointer to be displayed at a position 
designated from the mouse in accordance with a 
program stored in a program memory 36 and, at the 
same time, executes arithmetic processing required for 
detecting edges based on clip information from the 

mouse. A work memory 37 stores the positional data designated from the mouse, edge detecting 
parameters calculated by the CPU 35, etc. 
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i4) METHOD FOR DETECTING EDGE AND NON-CONTACT PICTURE MEASURING SYSTEM USING THE 
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i7)Abstract: 

URPOSE: To simplify the edge detecting operation of a non-contact 
icture measuring system so as to improve the operability of the system 
/ storing the positions of designated points in a picture to be measured 
icluding edges to be detected and setting a tool which is elongated in a 
iurality of preset directions and has a fixed length in the picture to be 
teasured. 

ONSTITUTION: Picture information inputted from a CCD camera is 
cored in a multilevel picture memory 32 through an interface(I/F) 31. The 
icture information stored in the memory 32 is displayed on a CRT display 
irough a display control section 33. Positional information, on the other 
and, inputted from a mouse is inputted to a CPU 3 through another I/F 
4. The CPU 35 makes a pointer to be displayed at a position designated 
om the mouse in accordance with a program stored in a program 
temory 36 and, at the same time, executes arithmetic processing 
squired for detecting edges based on clip information from the mouse. A 
ork memory 37 stores the positional data designated from the mouse, 
dge detecting parameters calculated by the CPU 35, etc. 
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LAIMS 



:iaim 1] The edge-detection method characterized by providing the following. The step which memorizes the position 
fa point specified on the measured picture containing the edge which should be detected. The step which sets the tool 
f the fixed length prolonged in two or more directions beforehand set up as a center in the position memorized at this 
ep as the aforementioned measured picture. The step which measures the edge intensity which met the 
brementioned tool about each of two or more tools set up at this step. The step which detects the edge of the 
brementioned measured picture using the tool with which the largest edge intensity was obtained among the edge 
itensity which met each tool measured at this step. 

:iaim 2] The edge-detection method according to claim 1 characterized by having further the step which computes 
id memorizes the parameter for an edge detection from the edge with which ****** was also detected using the tool 
ith which large edge intensity was obtained. 

Ulaim 3] The non-contact picture instrumentation system characterized by providing the following. An image pck-up 
teans to picturize the measuring object-ed. A display means to display the picture of the aforementioned measuring 
3ject-ed picturized with this image pck-up means. A display-control means to make the picture of the aforementioned 
teasuring object-ed display a pointer on this display means in piles. An input means to give entry-of-data directions of 
te position shown with the aforementioned pointer while moving the position of the aforementioned pointer, A 
orage means to memorize the data of the position of the aforementioned pointer when input directions are given by 
ds input means, While measuring the edge intensity which set up the tool of the fixed length prolonged in two or 
tore directions beforehand set up as a center in the position memorized by this storage means, and met the 
brementioned tool about each of these tools An operation means to detect the edge of the aforementioned measured 
;cture using the tool with which the largest edge intensity was obtained among the edge intensity which met each tool. 
y which measurement was carried out [ aforementioned ], and to compute required measurement information using 
is detected edge. t . 

:iaim 4] The aforementioned operation means is a non-contact picture instrumentation system according to claim 3 
laracterized by being what computes the parameter for an edge detection from the edge detected using the tool with 
hich the largest edge intensity was obtained, and stored in the aforementioned storage means. 



Translation done.] 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
>001] 

ndustrial Application] this invention relates to the non-contact picture instrumentation system and the edge-detection 
lethod of extracting required measurement information based on the edge-detection method of detecting the edge 
mtained in the picture of the measuring object-ed, and the detected edge while picturizing the measuring object-ed 
ith image pck-up meanses, such as a CCD camera. 
>002] 

Ascription of the Prior Art] Conventionally, this kind of non-contact picture instrumentation system is used for 
leasurement of measurement of sheet metal like the leadframe of difficult IC, a circuit pattern, etc. by contact 
teasurement. In performing non-contact picture measurement, after setting the measuring object-ed (work) to a 
Leasurement table, image pck-up equipments, such as a CCD camera, are moved to the part which wants to measure a 
ork, focal adjustment is performed, and the expansion picture of a work is displayed on a CRT display. And it points 
i the part to measure in the cursor and window of a mouse, and the measurement value which extracts and asks for the 
Ige portion of a picture based on an image processing technique is calculated by data processing. 
>003] Drawing 12 is drawing for explaining the conventional edge-detection operation. First, a tool 62 is set to the 
)rtion which performs the edge detection of the image information 61 of the measuring object-ed as shown in this 
rawing (a). Moving the pointer displayed by input meanses, such as a mouse, on the screen so that an edge 63 may be 
ossed, it is operated in order of starting point specification -> dragging -> terminal point specification, and a tool 62 
set up. 

>004] Next, as shown in this drawing (b), the edge position 64 on a tool 62 is specified with a pointer. This is called 
aching of an edge, and it is performed in order to compute and set various parameters for edge detections, such as 
ice level of the concentration on a tool 62, and slice level of edge intensity. Based on these parameters, as shown in 
ds drawing (c), the edge detection which met the tool 62 is performed. The parameter for edge detections obtained by 
aching is built into the part program of CNC (Computer Numerical Control) etc., and is used as criteria of the edge 
Section at the time of automatical measurement of the 2nd henceforth. 
>005] 

> roblem(s) to be Solved by the Invention] However, by the edge-detection method of the conventional non-contact 
icture instrumentation system mentioned above, in order to have to operate a three-stage for an edge detection, there 
a problem that operation is troublesome. As especially shown in drawing 12 (d) and (e), when measuring width of 
ice, an angle, etc. between a diameter of circle or an edge, about the edge position of two or more places, the same 
ige-detection operation must be repeated and operation is very complicated. 

)006] It was made in order that this invention might solve such a trouble, and it aims at offering the non-contact 
icture instrumentation system using the edge-detection method and this which can simplify the operation for an edge 
stection and can raise operability sharply. 
)007] 

cleans for Solving the Problem] The step which memorizes the position of a point specified on the measured picture 
staining the edge which should detect the edge-detection method concerning this invention, The step which sets the 
>ol of the fixed length prolonged in two or more directions beforehand set up as a center in the position memorized at 
ds step as the aforementioned measured picture, The step which measures the edge intensity which met the 
fbrementioned tool about each of two or more tools set up at this step, It is characterized by having the step which 
stects the edge of the aforementioned measured picture using the tool with which the largest edge intensity was 
btained among the edge intensity which met each tool measured at this step. 

)008] Moreover, you may make it the edge-detection method of this invention further equipped with the step which 
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•mputes and memorizes the parameter for an edge detection from the edge with which ****** was also detected 
ing the tool with which large edge intensity was obtained. 

009] Moreover, the non-contact picture instrumentation system concerning this invention An image pck-up means to 
cturize the measuring object-ed, and a display means to display the picture of the aforementioned measuring object- 
l picturized with this image pck-up means, A display-control means to make the picture of the aforementioned 
easuring object-ed display a pointer on this display means in piles, An input means to give entry-of-data directions of 
e position shown with the aforementioned pointer while moving the position of the aforementioned pointer, A 
Drage means to memorize the data of the position of the aforementioned pointer when input directions are given by 
is input means, While measuring the edge intensity which set up the tool of the fixed length prolonged in two or 
ore directions beforehand set up as a center in the position memorized by this storage means, and met the 
brementioned tool about each of these tools The edge of the aforementioned measured picture is detected using the 
ol with which the largest edge intensity was obtained among the edge intensity which met each tool by which 
easurement was carried out [ aforementioned ], and it is characterized by having an operation means to compute 
quired measurement information using this detected edge. 

010] Moreover, the aforementioned operation means may compute the parameter for an edge detection from the edge 
rtected using the tool with which the further largest edge intensity was obtained, and may store it in the 
brementioned storage means. 

unction] If the edge position where an operator wants to measure on a measured picture is specified according to the 
Ige-detection method of this invention, this position will be memorized, the tool of the fixed length prolonged in two 
more directions beforehand set up considering this position as a center is set as the aforementioned measured 
cture, and edge intensity is measured about each of these tools. This edge intensity serves as a value with the biggest 
ol of the optimal direction to an edge. Therefore, it can ask for an edge position in the optimal direction by detecting 
e edge of the aforementioned measured picture using a tool with the biggest edge intensity. In this case, operation 
;comes very easy that an operator should perform only specification operation of an edge position. 
i01 2] In addition, automatic meter reading can be henceforth performed using this parameter by computing and 
emorizing parameters for edge detections, such as slice level, with detection of an edge position using the tool with 
hich the largest edge intensity was obtained. 

>013] Moreover, in the non-contact picture instrumentation system of this invention, since the edge of the picture of 
e measuring object-ed is detected by the method which the operation means mentioned above, required measurement 
formation can be extracted efficiently. 

'014] . . 

•xample] Hereafter, the example of this invention is explained with reference to an attached drawing. DramagJ. is 
e perspective diagram showing the whole non-contact picture instrumentation system composition concerning the 
cample of this invention. This system is constituted by the computer system 2 which performs required data 
rocessing, and the printer 3 which prints out a measurement result while it carries out drive control of the non-contact 
cture measurement type three dimensional measurer 1 and this three dimensional measurer 1 . 
1015] The three dimensional measurer 1 is constituted as follows. That is, it is equipped with the measurement table 
i which lays a work 12 on the stand 1 1, and this measurement table 13 is driven to Y shaft orientations with the Y- 
ris drive which is not illustrated. The support arms 14 and 15 prolonged up are being fixed to the edges-on-both-sides 
alter section of the stand 1 1, and the X-axis guide 16 is being fixed so that both the upper-limits section of these 
lpport arms 14 and 15 may be connected. The image pck-up unit 17 is supported by this X-axis guide 16. The image 
;k-up unit 17 is driven along with the X-axis guide 16 with the X-axis drive which is not illustrated. The soffit section 
fthe image pck-up unit 17 is equipped so mat CCD camera 1 8 may counter with the measurement table 13. 
[oreover, the Z-axis drive to which the position of Z shaft orientations of CCD camera 1 8 besides the lighting system 
hich is not illustrated and a focusing mechanism is moved is built in the interior of the image pck-up unit 17. 
)016] A computer system 2 is equipped with the main part 21 of a computer, a keyboard 22, the joy stick box 23, a 
louse 24, and CRT display 25, and is constituted. The main part 21 of a computer is constituted as shown in drawing 
. That is, the image information inputted from CCD camera 18 is stored in the multiple- value picture memory 32 
irough an interface (it is hereafter called I/F) 3 1 . The multiple- value image information stored in the multiple-value 
icture memory 32 is displayed on CRT display 25 through the display-control section 33. On the other hand, the 
Dsitional information inputted from a mouse 24 is inputted into CPU35 through I/F34. CPU35 performs required data 
rocessing for an edge detection based on the click information from a mouse 24 while displaying a pointer on the 
Dsition specified with the mouse 24 according to the program stored in program memory 36. The work memory 37 
lemorizes the parameter for edge detections computed by the position data specified with the mouse 24, or CPU35. 
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017] Next, the edge-detection procedure in the non-contact picture instrumentation system constituted in this way is 
plained. In addition, although an edge detection is performed in each mode when a system has manual mode, 
iching mode, and repeat mode, it explains the example in teaching mode here. The flow chart and drawing 4 drawing 
ndicates the procedure of processing of CPU35 for this edge detection to be are drawing showing a display image in 
IT display 25 in order to explain this processing. The edge 42 which it is going to detect is contained in the image 
formation 41 of the work 12 shown in drawing .4 . As for a pointer 43, the display position changes with mice 24. If a 
inter 43 is moved near the edge 42 which wants to operate and detect mouse 24 grade and click operation of the 
Duse 24 is carried out, processing of drawing 3 will be started. CPU35 writes the position (x y) of the pointer when 
ing clicked in the work memory 37 first (SI). Next, inclination [ of the tool mentioned later ] theta and maximum 
imax of edge intensity It resets (S2). 

018] Then, CPU35 sets the tool of fixed length L at an angle theta centering on a position (x y) (S3). The theta- 0- 
gree tool 44 is shown in drawing 5 . Length L of a tool 44 is beforehand set to the about length of the grade which 
>es not detect other edges, for example, 100 pixels. The edge intensity ES is measured for this tool 44 top along the 
rection of an arrow. As shown in drawing 6 , it can ask for the edge intensity ES by computing the moving average 
' filtering using the two-dimensional differentiation filter 45. Although a differentiation filter 45 is so accurate that it 
large, it takes processing efficiency etc. into consideration, for example, is set as about 5x5 pixels. An example of the 
fferentiation filter of 5x5 is shown in drawing 7 . If it asks for the edge intensity in each position, moving this 
fferentiation filter 45 along with a tool 44, the graph of edge intensity like drawing 8 will be called for. It considers 
the edge intensity ES which calculates all encompassing of this graph. 

019] Next, for CPU35, the absolute value of the called-for edge intensity ES is Maximum ESmax. It is Maximum 
>max about the edge intensity ES which judged whether it would be large (S5), and was called for when large. While 
rrying out, it is optimal angle thetaT about the angle theta of the tool 44 at that time. It carries out (S6). Then, only 
iltatheta changes theta (S6) and Steps S3-S7 are repeated in the range in which theta does not exceed 1 80 degrees 
8). In addition, you may make it change theta in 360 degrees. In this case, the edge detection taken into consideration 
possible also for the polarity (dark -> Ming or Ming -> dark) of an edge. The edge intensity ES in each angle theta is 
lied for changing inclination theta of a tool 44 deltatheta every from 0 degree to 180 degrees by this, as shown in 
awing 9 . Among those, it inclines with the edge intensity ES of the tool 44 with which maximum was obtained as 
Ige intensity as shown in drawing 10 , and is thetaT. The work memory 37 will memorize. This inclination thetaT It 
scomes the optimal inclination which makes the angle of about 90 degrees to the inclination of an edge 42. 
020] CPU35 sets this obtained tool 44 to image information 41 again (S9), and performs the teaching of an edge 
10). That is, as shown, for example in drawing 1 1 , the graph of concentration level which met the tool 44 is 
fferentiated, and the peak position P of the differential value is recognized to be an edge position, and let the value of 
e concentration level in the position, or concentration level of the intersection position of a concentration assistant 
df interval contour and the peak position P be the slice level Thp of concentration. Moreover, let the position of a rate 
here it was beforehand set up between the 1st peak of the graph of edge intensity like drawing 8 called for along with 
is tool 44, and the 2nd peak, for example be the slice level Ths of edge intensity. In addition, you may make it search 
t the polarity of an edge etc. These are memorized by the work memory 37 as a parameter for edge detections, and in 
e case of the edge detection in repeat mode, repeat reading appearance of them is carried out, and they are used for 
Section of an edge position, edge judging processing, etc. 

)021] Thus, since a parameter required for the edge detection in repeat mode etc. is extracted while according to the 
^tem of this example the optimal tool 44 is set as a measuring object picture and an edge detection is performed only 
/ specifying the part of the edge which should be detected first, operability improves sharply. For example, as for the 
ise of the diameter-of-circle measurement shown in drawing 12 (d), and the case of the width-of-face measurement 
itween the edges shown in this drawing (e), the required edge detection for measurement is both performed only by 
ree click operations of a mouse. In addition, the method of other common knowledge can be used for the method of 
;king for an edge position from the called-for tool of the optimal direction, the method of asking for edge intensity, 
c. Moreover, although mentioned above, you may make it compute the relative slice level specified at a rate from a 
jak level otherwise as a parameter for edge detections. 
1022] 

iffect of the Invention] If the edge position which was described above and where an operator wants to measure on a 
teasured picture like according to this invention is specified The tool of the fixed length prolonged in two or more 
irections beforehand set up as a center in the position is set as the aforementioned measured picture. Since edge 
itensity is measured about each of these tools and the edge of the aforementioned measured picture is detected using a 
,ol w ith this biggest edge intensity, the effect that the operation for an edge detection becomes very easy is done so. 
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